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RESUMO

Introduction
The ophthalmologists Moritz Litten and Albert Terson were the first to report on the association between aneurysmal subarachnoid hemorrhage (SAH) and vitreous hemorrhage (Terson's syndrome). Later papers related spontaneous SAH to other forms of intraocular hemorrhage (sub-retinal, intra-retinal, pre-retinal and sub-hyaloid). More recently, intraocular hemorrhages were associated with other neuropathologies: traumatic brain injury, spontaneous or post-surgical intracranial or spinal hemorrhages, occipito-cervical decompressions, neuroendoscopic procedures, epidural injections, carotid occlusions and angiographies.
Although intraocular hemorrhages are frequent among patients with aneurysmal subarachnoid hemorrhage and should be associated with potential complications, they are often neglected in the neurosurgical literature and underdiagnosed in clinical practice. 1, 2 We describe here the case of a patient with an aneurysmal SAH in whom vitreous hemorrhage caused severe visual loss.
Case report
A 48 year-old woman, with chronic depression and irrelevant neurologic or ophthalmologic history, was admitted to the emergency department due to two generalized tonic-clonic seizures. The patient presented with meningeal signs, Glasgow Coma Scale score 12 (E3M6V3), marked prostration and no gross motor deficits (Hunt and Hess grade 3, WFNS grade 4). Brain CT showed an extensive SAH, diffuse cerebral edema and incipient hydrocephalus ( Figure 1A ). CT angiography revealed a sacular aneurysm of the right MCA bifurcation ( Figure 1B ).
Six days after the SAH, the patient was more alert and complained of visual loss. Ophthalmologic examination revealed that visual acuity was 10/10 in the left eye and reduced to light perception in the right eye. Biomicroscopy and tonometry were normal bilaterally. Fundus photography showed vitreous hemorrhage in the right eye, but it was found to be normal in the left eye ( Figure 2 ). Ultrasound demonstrated medium amplitude echoes in the intermediate vitreous and flat retina in the right eye.
Clipping of the aneurysm, after temporary clipping of the right internal carotid artery for 10 minutes, using a right pterional and transylvian approach was performed. The patient was discharged ten days after the surgery, showing a Glasgow Coma Scale score of 15, marked loss of visual acuity in the right eye and mild left central facial paresis related to a little nuclear and capsular area of infarction. After non-surgical treatment, one month after the SAH, phacoemulsification of cortical and nuclear cataracts intra-operatively observed, posterior mechanical vitrectomy via pars plana 23 G and posterior chamber lens (+21 D) implantation were performed in the right eye. Five months after the ophthalmological surgery, the corrected visual acuity in the right eye was 2/10 and fundoscopy revealed a clear vitreous as well as vascular retinal tortuosity, foveal pigmentary changes and epiretinal membranes (Figure 3) . Some visual improvement would be expected after surgical removal of epiretinal membranes but the patient refused the treatment.
Three years after clipping the aneurysm, the patient showed a mild left central facial paresis. In regard to ophthalmologic outcome, her visual acuity was 2/10 in the right eye and 9/10 in the left eye. She performed her normal daily activities, resumed her job with limitations and was unable to drive. not been established. 1, 6, 10 In a few cases, visual complaints are the main or even the sole manifestation of the aneurysmal rupture. 8, 16 Vitreous hemorrhage in patients with aneurysmal SAH has been related to worse neurological status at admission (Glasgow Coma Scale, Hunt and Hess grade and WFNS grade), higher initial and maximal intracranial pressures, higher re-hemorrhage rates and higher neurological morbidity and mortality. 1, [6] [7] [8] 10, 12, 13, 17 The prognostic significance of other types of intraocular hemorrhage has not been studied in detail. 13, 18 More than a century after the initial report of Terson's syndrome, controversy about its pathophysiology still remains. A sudden and massive rise in intracranial pressure seems to be the focal point. According to initial explanations, intracranial hypertension would force the direct passage of blood from the subarachnoid space to the pre-retinal space through the lamina cribosa. [19] [20] [21] Others consider that the intracranial hypertension transmitted to the optic nerve sheath would cause acute compression and obstruction of the central vein of the retina and retino-choroidal anastomoses with subsequent vascular disruption and hemorrhage in the posterior segment of the eye. 8, 10, 13, 15, 22 In almost every case, intraocular hemorrhages develop during the first 24 hours after intracranial hemorrhage. 6, 23, 24 They are diagnosed by fundoscopy, ocular fundus photography and ocular ultrasound. However, we stress that a fundus examination in mydriasis should be undertaken only after the acute phase of the intracranial hemorrhage. Standard brain CT has little accuracy with regard to intraocular hemorrhages. 25 In most cases, vitreous hemorrhage is absorbed spontaneously in a few months. A regular ophthalmological examination is recommended because some patients present slow hemorrhage absorption or develop complications related to persistence of blood in the vitreous: hemosiderosis, cataract, macular abnormalities, retinal detachment, proliferative retinopathy and intraocular hypertension. 26 Vitrectomy via pars plana is very effective in clearing the vitreous hemorrhage and allows prevention of those complications. Several clinical studies report excellent functional results and very low morbidity after vitrectomy via pars plana. 6, 24, 27, 28 In a group of 23 adults with Terson's syndrome, Kuhn et al. 27 reported a rapid and substantial visual improvement in 25/26 eyes (96%) with 21 eyes (81%) achieving ≥ 20/30 final visual acuity. The same authors reviewed the literature and concluded that only in 4/157 eyes (2.5%), the visual recovery was unexpectedly unsatisfactory.
In this case, a patient with an aneurysmal SAH presented with poor neurological status at admission. However, after surgical treatment, the neurological morbidity was minimal. The diagnosis of visual loss was established early but only after the patient's complaints. 
Discussion
Aneurysmal SAH has an incidence of 6-8/100,000/ year in most Western countries. 3, 4 Intraocular hemorrhages, in general, may be diagnosed in 10%-50% and vitreous hemorrhage, according to prospective studies, in 8%-27% of patients with spontaneous SAH. [5] [6] [7] [8] [9] [10] [11] [12] The true incidence is probably higher because some patients die before the first ophthalmological evaluation. Retrospective studies point to an incidence of 2%-5% because patients with aneurysmal SAH are subject to an ophthalmological examination on a non-regular basis. 5, [12] [13] [14] The incidence of Terson's syndrome is not gender or age related and, in almost half of the cases, the vitreous hemorrhage is bilateral. [5] [6] [7] [8] 10, 15 A relation between localization and size of the aneurysm and the incidence and laterality of intraocular hemorrhage has However, we must emphasize that some patients, due to their neurological status, are not able to make clear and timely complaints. An early vitrectomy allowed some visual improvement but secondary lesions already developed such as foveal pigmentary changes and epiretinal membranes impaired significantly the ophthalmological outcome. The reported case stresses that Terson's syndrome may seldom cause dramatic ophthalmological sequelae. In very rare rare instances, even an early diagnosis and a proper treatment cannot prevent the visual impairment.
In conclusion, the risk of irreversible visual sequelae related to vitreous hemorrhage makes an ophthalmological examination on a systematic, early and serial basis mandatory for all patients with aneurysmal SAH and, probably, for all patients with severe intracranial hypertension. The outcome observed prompted a change in the guidelines for the follow-up of patients with aneurysmal SAH in our institution.
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